Introduction
One of the basic problems in the theory of geometric objects is the problem of determining for a given geometric object Q. , all the concomitants S2* which are the objects of a certain type. The problem of the determinination of the concomitants is reduced to one of solving a certain system of functional or differential equations.
A system of differential equations of the first order is obtained through the determination of algebraic concomitants by means of the analytic method [4] . The results obtained by the analytic method are valid for the functions of the class C^. This indicate a possibility of obtaining the results in an arbitrary class of functions without regularity assumptions [6] .
In the present paper the author apply the analytic method [4] to determine (in the class of functions C*) the general 2 form of the curvature tensor in the two-dimensional space L . The paper continues the investigations initiated in paper [2].
The mixed tensor densities of weight (-r)
First of all we give some general, notations. If the passage form one allowable coordinate system (A) to another ( A'), in a neighbourhood of a point 6 X n , is
given by the system of functions ana for the elements of the matrix A
On the basis of (6) and (11) we get the relations (12, 4 4 4 4
Determining x^. ,1 =1' ,2' ,3' ,4' in the new coordinate system (X) according to (10), in virtue of (9), (11) and (12) we obtain (13) x 1 . = J~2(p 1 p 4 x 1 + P 2 P 4 X 2 -P 1 P 3 X 3 -p 2 p 3 x 4 )
2 2 2 Xy = J~ (-p 1 p 2 x 1 -p 2 x 2 + p 1 x ? + p 1 p 2 x 4 ) 2 x^. = J~ (-P 2 P 5 X 1 -P 2 P 4 X 2 + P 1 P 3 x ? + P 1 P 4 x^).
-147 - then its trace (Tr(X) and determinant Det(X) are respectively the densities of weight 1 and 2
Corollary 2. The system of conditions
has invariant character. Now we come to the problem of determining the general form of the mixed tensor densities which are the algebraic concomitants of the curvature tensor R a sr in the two-2 -dimensional space L .
The sought mixed tensor densities which are the algebraic £ concomitants of the tensor R a ay constitute a system of four functions k£(x^) of four variables x^, i =1,2,3,4, independent of the coordinate system and fulfilling the system of functional equations (17) Now we indicate essential moments of solving the system of equations (22) - (25). In certain-equations of the system (22) - (25) there occurs a mixed unhomogeneity. We solve the system of equations (22) - (25) by the defferential-algebraic method.
Solving the systems of equations (22) - (25) with the aid of differential method we obtain the general forms of functions g(x^) and h(x^), as well as the forms of sum and difference of the functions f(x^) and k(x^).
Next, we find algebraically the general forms of the functions f(x^) and k(x^). Adding side by side the suitable equations of the system of equations (22) and (25), in virtue of (32) and (33), we obtain the following system of equations with one unknown function to(x^):
-x 1 w 1 -2 x 2 w 2 -x^ = rw Solving the system <5f equations (34)* (similarly to the system of equations (22) On the basis of (32) and (35) we get
Finally, solving algebraically the system of equations (27) and (37), and taking into account the formulas (26), (28), (29), (31) 1 A-I 1 x iV¥j (x 1+x¿f )' g = exgjx.j+x^
where P(v) and Q(v) are arbitrary functions of the class C^, and the coefficients 6 and Jr determined by formulas (28) and (36) should be takpn in the following manner (39) 6 = 1 and JT= sgn(x 1 +x ¿^) , for W -density e = sgn(x^+x 4 ) and Jr = 1, for G -density.
It is easy to verify that the functions fix^,), gix^, h(x i ), k(x t ) of the form (38) -(39) fulfil the systems of differential equations (22) - (25) and functional equations (17).
The results of this section can now be formulated as follows. o Theorem 1. In the space L (in class C^) the general form o' mixed tensor density of weight (-r) which is an algebraic concomitant of the curvature tensor R«^ is given by formulas (38) -(39).
L.Bieszk
We have obtained the form (38) -(39) of the sought functions fix^, g(x^), h(x^), k^) using the assumption that the following conditions are satisfied (40) x^ + x^ ^ 0 and X 1 X 4 " X 2 X 3 *
In order to find the forms of the sought functions f,g,h,k in the cases where at least one of the conditions (40) does not hold, we should solve the systems of equations (22) - (25) in all cases mentioned above. We shall not give here the particular forms of the functions f,g,h,k.
At the end of this section we shall explain the construction of the founded tensor density K^ of the form (38).
For this purpose we introduce the following three tensor densities of weight (-r) (41) 'a • .r S-rj-Q.
-r 41 ' Finally, substituting (52) into (49) we get the formula (47). The tensor densities (41), (42) and (43) can be represented in other forms. Namely, taking into account (14), we can write the tensor density (41) in the following form where A^ denote the unit tensor. Analogously, on the basis of (10) and (14) the tensor density (42) can be written in the following form In virtue of (42) and (43) 
